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Prognosis Integration Across Vehicle
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Reliability and Usage Based " l
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Compressor Wash Prediction Using /-,
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Data-Driven Prognostic Modeling

Creates an accurate data-driven model requiring no prior
system knowledge, which can be used for fault
detection and signal estimation

Raw data ._l

Estimate Sensor i a
Values Using Model dots R *
Y !
Compare to Actual i

Diagnose FAULT and
Predict model estimate

i imits7=1

Yes

P Proceed as NORMAL

-
IMPACT

=

]
il
Prediction Accurac

0
Da
'
=20 AA """""""""""""""""""
=
=
&
@ i O S SSRGS S SRR,
=
=
&
2 L T SEPRRERE T & EEE EERPEEE FEESE
e
o
2 [
L T e e e EERE ERRRERE SRRRRRE |
-800
0

R &

ie

-y--——

4




Neural Network/Data Driven Approaches, ),

MPACT< &

— o

Input features

RMS
KURT

MNA4

1200 oa
Time from Failure —— Output
1000 —Actual

+ 20 to 6.7 hrs.

= 6.2 to 5.5 hrs.
5.47 to 1.24 hrs.

i 1.21t0 0.7 hrs.

* 0.21t00 hrs.

800

600

400 | antPhae

200 e

F2, Accelerometer #3 Wavelet IIR

o

|
= A_'.{LMA A _L N Al
100 150 200

250 I 200 | 380
Crack = g

aill O e A 02
a T
. ) 0 50 |
F1, Accelerometer #3 RMS Cycling Load Formed Failure i




Parameter Estimation Based Approach S ’
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Kalman Filter Example Results .
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Model/Physics-Based Approaches , /%) /
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Model-based Prognostic Results
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Prognostic Reasoning within a F/;’l
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